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TITLE OF THE INVENTION 
[0001] Stereoselective Process For The Production Of 6a-Fluorpregnanes And Intermediates 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0002] This application is a continuation of International Application No. PCT/ES02/00372, 
5 filed July 24, 2002 and the disclosure of which is incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
[0003] The invention refers to a process of high stereoselectivity for the production of 6a- 
fluorpregnanes, carried out through new 3-(trisubstituted)silyloxy-pregna-3,5-dienes and in which 
the fluorine atom is introduced by means of the use of a fluorinating agent of the N- 
10 fluorosulfonimide or N-fluorosulfonamide type. The 6a-fluorpregnanes obtained are useful as 
synthesis intermediates for obtaining steroids which have a therapeutic application as anti- 
inflammatory and anti-asthmatic agents. 

[0004] The preparation of 6cc-fluorinated steroids has been disclosed in numerous patents and 
publications. United States patents US 2,838,499 and US 3,499,016 disclose a process on a 3-keto- 

15 A 4 -steroid consisting of the activation of position 6 by formation of a ketal at 3 and shifting of the 
double bond to position 5,6, formation of the epoxide and opening thereof to form fluorohydrin (6(3- 
fluor-5ot-hydroxy). Deprotection of the ketone at 3 and the removal of the hydroxy group gives the 
6|3-fluor-3-keto-A 4 -steroid which is subsequently isomerized to the corresponding 6oc-fluor 
derivative. Similar techniques have been used in patents US 3,014,938 and US 4,898,693. 

20 [0005] US patent 3,178,412 discloses a process for the introduction of the fluorine atom at 
position 6, also using 3- keto-A 4 -steroids as substrates. Activation of position 6 occurs due to the 
formation of an enol ether at position 3 originating the shifting of the double bonds to positions 3,4 
and 5,6. The intermediate formed reacts with perchloryl fluoride by introducing the fluorine at 
position 6(3 and restoring the 3-keto-A 4 system. 

25 [0006] US patent 3,506,650 discloses a similar process, but the substrate used is a 3-keto-A 1,4 
steroid. Activation of position 6 is achieved by the formation of an enol ether at position 3 and 
shifting of the double bonds, as in the previous case, the double bond at position 1,2 being 
maintained. 

[0007] US patent 4,188,322 discloses a process for preparing 6-halo pregnanes functionalized 
30 with the (3-epoxide group at positions 9,1 1. The activation of position 6 by the formation of enol 
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acetate is disclosed using isopropenyl acetate as a reagent, and the introduction of the fluorine atom 
is disclosed using perchloryl fluoride. 

[0008] Spanish patent ES 2,091,100 discloses a process for the preparation of 6cc,9oc- 
difluorinated steroid derivatives of androstane with an ester function at position 17. Even though the 
5 patent mentions several activating groups of position 6 (formation of enol esters and ethers) and 
different electrophilic fluorination reagents (N-fluoropyridinium salts, acetyl or trifluoroacetyl 
hypofluorite, N-fluorosulfonamides or N-fluorosulfonimides or N-fluoro-N-chloromethyl- 
triethylenediamine bis-tetrafluoroborate (Selectfluor 1 *)), it only discloses in the examples the 
reaction through the formation of enol benzoates and electrophilic fluorination with Selectfluor 1 *. 

10 [0009] Umemoto et al. (J. Am. Chem. Soc. 1990, 1 12, 8563 and J. Org. Chem. 1995, 60, 6565) 
disclose the formation of 17-hydroxy-6-fluor-androsta-4-ene-3-ones through the formation of enol 
acetates, enol ethers or silyl enol ethers and using N-fluoropyridinium salts as a fluorinating agent. 
The authors present results leading to mixtures of fluorinated products 4 and 6, the 4-fluorinated 
impurity in many cases being the majority. From the mixture of 6-fluorinated isomers, the 6(3 isomer 

15 is always obtained as a majority. 

[0010] A.J. Poss et al. (J. Org. Chem. 1991, 56, 5962) disclose the formation of 6-fluor-17- 
acetoxy-androst-4-ene-3-ones and 6-fluor-pregna-4-ene-3,20-diones through the formation of enol 
acetates or trimethylsilyl enol esters and using N-fluoropyridinium heptafluoroborate (not a 
commercially attainable reagent) as an electrophilic fluorinating agent. Quite variable yields are 

20 obtained with cc/p isomeric mixtures at variable ratios (from 6:1 to 1:3). In one of the cases, the 
exclusive obtainment of the a isomer with a 36% yield is disclosed. By varying the conditions to 
increase the yield, new isomeric mixtures are obtained. 

[0011] The formation of 6-fluoro steroids through enol acetate and using Selectfluor® as a 
fluorinating reagent has been disclosed by Sankar (J. Org. Chem. 1993, 58, 2791). The 4-fluorinated 
25 derivative is not obtained in the conditions used, although 6oc/6J3 epimeric mixtures at similar ratios 
are always obtained, or the |3 isomer is obtained as the majority. 

[0012] Harrington et al. (Org. Process and Development, 1997, 1, 217) carries out a review of 
different fluorinating reagents for the fluorination at position 6 of enol acetates of androstenediones, 
androstadienediones or 17-acetoxyandrostenediones. The use of N-fluorobenzenesulfonimide leads 
30 to a 95:5 ratio of the isomeric mixture at 6 in favor of the beta isomer. The use of other fluorinating 
reagents, such as N-fluoropyridinium heptafluoroborate or Selectfluor® leads to epimeric mixtures 
at ratios from 9:1 (in favor of the alpha isomer) to 0.8:1, noticeable amounts of the 3-keto-4,6-dione 



2 



impurity being obtained. The authors conclude that the reagent giving the best yields is 
Selectfluor®, although practically without stereoselectivity. 

[0013] A.J. Poss (Tetrahedron Letters 1999, 40, 2673) uses l-fluoro-4-hydroxy-l,4- 
diazoniabicyclo[2.2.2]octane bis(tetrafluoroborate) in the fluorination at position 6 of enol acetates 
5 or ethers of 21-hydroxyprogesterone. a/p epimeric ratios of 1:2.2 to 1:2.4 are obtained. 

[0014] The use of N-fluorobenzenesulfonimide has been disclosed in the literature for the 
electrophilic fluorination of different substrates (Taylor et al., Tetrahedron 55 (1999) 12431), but it 
has never been satisfactorily used for the introduction of a fluorine atom at position 6a in steroids 
with high stereoselectivity. 

10 [0015] It is known that the formation of hydrocarbonated ethers or enol esters at position 3 
occurs with difficulty, generating the formation of byproducts and not very high yields, especially 
when working with 3-keto-A 1,4 steroids, since the cross conjugation seems to hinder the formation of 
these enols. On the other hand, when isopropenyl acetate is used for the formation of enol acetates, 
the high reactivity of this compound causes the unwanted acetylation of hydroxyl groups which may 

15 be present in the molecule (for example, at position 17), as well as the dienone-phenol 

rearrangement, leading the obtainment of byproducts. Likewise, the reagents used for the formation 
of these enol esters or ethers can cause unwanted reactions if other functional groups, such as ketone 
groups, are present in the molecule. 

[0016] It is also known that when the reagents described in the state of the art are used, the 
20 electrophilic fluorination step gives 6a/6p epimeric mixtures which, at times, are difficult to 
separate by industrial purification processes, such as crystallization with solvents. Reaction 
byproducts, such as 4-fluoro steroids, 3-keto-4,6-dienones, D-homo derivatives and 6-chloro 
steroids are also produced (when the reaction is carried out with perchloryl fluoride). All this 
generates the occurrence of impurities impossible to purify in the final pharmaceutical active 
25 ingredient and yield losses which act against the economy of the process. 

[0017] On the other hand, perchloryl fluoride is a hugely toxic and hazardous gas and must be 
handled with great care in manufacturing plants, with the risks it implies for operators and property. 
[0018] Therefore, there is still a need to find a process for the production of 6a-fluorpregnanes 
allowing an activation at position 6 of the steroid with high yields and using the electrophilic 
30 fluorination reaction with maximum stereoselectivity and with the minimum formation of 
byproducts, as well as using safe reagents. 
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[0019] The invention faces the problem of providing a high stereoselectivity process for the 
synthesis of 6cc-fluorpregnanes. 

[0020] The solution provided by this invention is based on the fact that the inventors have 
observed that fluorination of 3-(trisubstituted)silyloxy-pregna-3,5-diene with an N- 
5 fluorosulfonimide or N-fluorosulfonamide-type fluorinating agent leads to the stereoselective 
introduction of fluorine at position 6 of the pregnane derivative, with a very high 6a/6p fluorine 
epimeric ratio, and with a very low production of impurities [see Examples 2-10 and compare with 
Reference Examples 1-7]. 

BRIEF SUMMARY OF THE INVENTION 
10 [0021] Therefore, an object of this invention is constituted of a stereoselective process for the 
production of 6a-fluorpregnanes comprising reacting a 3-(trisubstituted)silyloxy-pregna-3,5-diene 
with an N-fluorosulfonimide or N-fluorosulfonamide-type fluorinating agent. 
[0022] An additional object of this invention is constituted of 3-(trisubstituted)silyloxy-pregna- 
3,5-dienes and their use in the stereoselective synthesis of 6a-fluorpregnane. 
15 [0023] Another additional object of this invention is constituted of a process for the synthesis of 
said 3-(trisubstituted)silyloxy-pregna-3,5-dienes comprising reacting a pregnane derivative and a 
silyl(trisubstituted) trifluoromethanesulfonate. 

[0024] Another additional object of this invention is constituted of a stereoselective process for 
the production of 6oc-fluorpregnanes comprising the silylation of a pregnane derivative with 
20 silyl(trisubstituted) trifluoromethanesulfonate to obtain a 3-(trisubstituted)silyloxy-pregna-3,5-diene 
and the fluorination of this silylated derivative with an N-fluorosulfonimide or N- 
fluorosulfonamide-type fluorinating agent. 

DETAILED DESCRIPTION OF THE INVENTION 
[0025] The invention provides a process for the production of a 6cc-fluorpregnane, of general 
25 formula (I): 
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CO 




p (I) 

[0026] where 

the dotted line between positions 1 and 2 represents a single or double bond; 

Ri is OH, OCOR 2 , X, SO3R3 or an (R 7 )(R 8 )(R9)SiO- group, where X is halogen, R 2 and 
R 3 are Q.6 alkyl or phenyl optionally substituted by C1.4 alkyl, and R7, Rs and R9, equal or different, 
are C1-6 alkyl or phenyl optionally substituted by C1.4 alkyl; 

the C ring of the steroid is: 




[0027] where 

P is a protector group of the hydroxy 1 group; and 
the D ring of the steroid is: 




[0028] 



where 

R4 is H or CH 3 (a or (3 configuration); 

R 5 and R6, equal or different, are Cm alkyl; and 



each P\ independently, is H, a protector group of the hydroxyl or an (R7)(Rs)(R9)Si-] 
group, where R 7 , R 8 and R9 have the previously mentioned meaning; 

comprising reacting a 3-(trisubstituted)silyloxy-pregna-3,5-diene of general formula 

(IV): 



R 7 




(IV) 



[0029] where 

the dotted line between positions 1 and 2, Rj, R7, Rg, R9 and the C and D rings of the 
steroid, have the previously mentioned meaning, 

with a fluorinating agent selected among: 
10 (i) an N-fluorosulfonimide of general formula (V) 

R10— 0 2 S— NF— S0 2 -Rn 

(V) 



[0030] where 

Rio and Rn, equal or different, are C1.4 alkyl with one or more hydrogen atoms 
optionally substituted by halogen, or phenyl optionally substituted by Cm alkyl; 
15 (ii) an N-fluorosulfonimide of general formula (VI) 
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[0031] where 

R is a Ci-6 alkyl radical; and 

(iii) an N-fluorosulfonamide of general formula (VII) 

r 12 -so 2 -<|; 

(VII) 



5 [0032] where 

Rn is phenyl optionally substituted by Cm alkyl; and 
Ri 3 is H, Q.6 alkyl or phenyl optionally substituted by Ci. 4 alkyl. 
[0033] In the sense used in this description, the term Cm or Ci_6 alkyl refers to a linear or 
branched radical derivative of an alkane, of 1 to 4 or of 1 to 6 carbon atoms, respectively. 
10 [0034] As used in this description, the term "protector group of the hydroxyl" refers to a group 
capable of protecting the hydroxyl group or groups present in a compound such that the protected 
compound can be worked with without the occurrence of secondary reactions in which said 
hydroxyl groups would be involved if they were not protected, for example, alkanoyl, 
tetrahydropyranyl and benzyl. 
15 [0035] A preferred class of compounds of formula (I) includes those compounds wherein the 
dotted line between positions 1 and 2 represents a double bond. 

[0036] Another preferred class of compounds of formula (I) includes those compounds wherein 
Ri is hydroxyl, acetate, pivalate, propionate, mesylate or chlorine. 

[0037] Another preferred class of compounds of formula (I) includes those compounds 
20 presenting a 9(3,1 10-epoxy group in the C ring, or a double bond between positions 9 and 1 1 of the 
Cring. 

[0038] Another preferred class of compounds of formula (I) includes those compounds wherein 
R4 is ocCH 3 or (3CH 3 . 

[0039] Another preferred class of compounds of formula (I) includes those compounds 
25 containing an ccOH group at position 17. 

[0040] Another preferred class of compounds of formula (I) includes those compounds wherein 
R5 and R6 are, simultaneously, methyl. 



7 



[0041] A particularly preferred class of compounds of formula (I) includes those compounds 
wherein the dotted line between positions 1 and 2 represents a double bond, Ri is hydroxyl, acetate, 
pivalate, propionate, mesylate or chlorine, they have a 9(3,1 lp-epoxy group in the C ring, R4 is 
ctCH 3 or PCH 3 , and they have an aOH group at position 17. 
5 [0042] Another particularly preferred class of compounds of formula (I) includes those 
compounds wherein the dotted line between positions 1 and 2 represents a double bond, R\ is 
hydroxyl, acetate, pivalate, propionate, mesylate or chlorine, they have a double bond between 
positions 9 and 11, R4 is 0CCH3 or PCH3, and they have an aOH group at position 17. 
[0043] The compounds of formula (I) can be used as synthesis intermediates of 6a-fluorinated 
10 steroids with pharmacological activity, such as Diflorasone, Flumethasone, Flunisolide, 

Fluocinolone Acetonide, Fluocinonide, Flurandrenolide, Fluticasone, Halobetasol, Fluocortolone, 
Diflucortolone, Paramethasone, etc., which are useful as an ti -inflammatory and anti-asthmatic 
agents. 

[0044] The reaction between the compound of formula (IV) and the electrophilic fluorinating 
15 agent or reagent [selected among the compounds of formula (V), (VI) and (VII)] can be carried out 
in a solvent compatible with the reagents used, i.e. it is inert against the reagents, preferably, in a 
halogenated organic solvent, such as methylene chloride, 1,2-dichloroethane or chloroform, 
although said reaction can also be carried out in other organic solvents such as aromatic 
hydrocarbons, acetonitrile or ethers. The fluorination reaction needs the presence of a base, 
20 preferably a weak, nitrogenated organic base such as triazole, aminotriazole, imidazole or pyridine. 
The reaction can be carried out at a temperature comprised between -40°C and +20°C, preferably 
between -10°C and 0°C. 

[0045] Several tests carried out by the inventors have shown that the choice of the electrophilic 
fluorinating agent is key for stereoselectivity, for minimizing the formation of byproducts and for 

25 achieving the maximum yield of the reaction. The use of reagents of the N-fluoropyridinium salts, 
acetyl or trifluoroacetyl hypofluorite, N-fluoro-N-chloromethyl-triethylenediamine bis- 
tetrafluoroborate or perchloryl fluoride type leads to worse selectivity and a greater formation of 
byproducts than the use of N-fluorosulfonimides or N-fluorosulfonamides, as shown in this 
invention [see the comparative Examples included in this description as a reference]. With these 

30 reagents, and using the suitable substituents in the silyl group, a 6a/6f3 fluorine epimeric ratio of up 
to 90/1 and with a byproduct content of less than 5% altogether can be obtained. These results 
cannot be obtained with the experimental conditions disclosed in the state of the art. 
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[0046] The compounds of formulas (V), (VI) and (VII) are known and commercially attainable 
compounds, or they can be synthesized by means of methods disclosed in the state of the art (see US 
patent 5,478,964 and Davis et al. Tetrahedron Letters, 1991, 32, 1631-4). 
[0047] The compounds of formula (IV) are new products, useful as intermediates in the 
5 stereoselective synthesis of 6oc-fluorpregnanes and constitute an additional object of this invention. 
The compounds of formula (IV) can be obtained by means of a process comprising reacting a 
pregnane derivative of general formula (II) 



CH?R' 




(id 



[0048] where 

10 the dotted line between positions 1 and 2 represents a single or double bond; 

Ri is OH, OCOR 2) X, SO3R3, or an (R 7 )(R 8 )(R 9 )SiO- group, where X is halogen, R 2 and 
R3 are Cj.6 alkyl or phenyl optionally substituted by Cm alkyl, and R7, Rg and R9, equal or different, 
are Ci-6 alkyl or phenyl optionally substituted by Cm alkyl; 

the C ring of the steroid is: N 




15 

[0049] where 

P is a protector group of the hydroxyl group; and 
the D ring of the steroid is: 
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[0050] where 

R4 is H or CH 3 (a or (3 configuration); 

R5 and R6, equal or different, are C M alkyl; and 
5 each P\ independently, is H, a protector group of the hydroxyl or an (R 7 )(R 8 )(R 9 )Si- 

group, where R7, Rs and R 9 have the previously mentioned meaning; 

with a (trisubstituted)silyl trifluoromethanesulfonate of general formula (HI): 



R 8 — Si-0-S0 2 -CF 3 



(in) 



[0051] where 

10 R7, Rg and R9 have the previously mentioned meaning. 

[0052] A preferred class of compounds of formula (IV) includes those compounds wherein the 
dotted line between positions 1 and 2 represents a double bond. 

[0053] Another preferred class of compounds of formula (IV) includes those compounds 
wherein Ri is acetate, pivalate, propionate or mesylate. 
15 [0054] Another preferred class of compounds of formula (IV) includes those compounds 

presenting a 9(3,1 l|3-epoxy group in the C ring, or a double bond between positions 9 and 1 1 of the 
Cring. 

[0055] Another preferred class of compounds of formula (IV) includes those compounds 
wherein R4 is ocCH 3 or PCH3. 
20 [0056] Another preferred class of compounds of formula (IV) includes those compounds 
containing an ocOH group at position 17. 
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[0057] Another preferred class of compounds of formula (IV) includes those compounds 
wherein R5 and R6 are, simultaneously, methyl. 

[0058] Another preferred class of compounds of formula (IV) includes those compounds 
wherein two groups selected among R7, Rg and R9 are simultaneously methyl and the other one is t- 
5 butyl, or wherein R7, Rg and R9 are simultaneously isopropyl. 

[0059] A particularly preferred class of compounds of formula (IV) includes those compounds 
wherein the dotted line between positions 1 and 2 represents a double bond, Rj is acetate, pivalate, 
propylate or mesylate, they have a 9(3,1 l|3-epoxy group in the C ring, R4 is CXCH3 or PCH3, they 
have an aOH group at position 17, two groups selected among R7, Rg and R9 are simultaneously 

10 methyl and the other one is t-butyl, or R 7 , Rg and R9 are simultaneously isopropyl. 

[0060] Another particularly preferred class of compounds of formula (IV) includes those 
compounds wherein the dotted line between positions 1 and 2 represents a double bond, R\ is 
acetate, pivalate, propionate or mesylate, they have a double bond between positions 9 and 1 1, R 4 is 
(XCH3 or PCH3, they have an aOH group at position 17, two groups selected among R 7 , Rg and R9 

15 are simultaneously methyl and the other one is t-butyl, or R 7 , Rg and R9 are simultaneously 
isopropyl. 

[0061] The reaction between the compound of formula (II) and (HI) can be carried out in an 
anhydrous medium, in a conventional solvent, preferably a halogenated solvent, such as 
dichloromethane or 1,2-dichloroethane, although other solvents can be used, such as acetonitrile or 
20 ethers, in the presence of a nitrogenated organic base, for example diisopropylethylamine, 

triethylamine, lutidine or collidine, preferably diisopropylethylamine, at a temperature comprised 
between -20°C and room temperature (15-25°C), preferably maintaining the temperature of the 
reaction between -10°C and 0°C. 

[0062] Several tests carried out by the inventors have shown that the formation of silyl enol 
25 ether is very advantageous with regard to the formation of hydrocarbonated ethers or enol esters 

described in the state of the art, in reference to the minimization of byproducts and maximization of 
the yield of the reaction. The reagent used for the formation of silyl enol ethers is a trialkyl triflate or 
aryl silyl, preferably a trialkylsilyl triflate with long chain and/or branched hydrocarbonated 
residues, for example t-butyldimethyl or triisopropyl, since they give easily isolatable, crystalline 
30 compounds identifiable with conventional structural identification techniques. This type of 
substituents also provides excellent stereoselectivity in the fluorination reaction. The most 
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preferable reagents are terc-butyldimethylsilyl triflate and triisopropylsilyl triflate, which are 
commercially attainable. 

[0063] The compounds of formula (II) can have a functional free hydroxyl group at positions 16 
and/or 21, which can be silylated by compound (IE) to give a compound of formula (IV) disilylated 
5 or trisilylated at positions 3 and (16 and/or 21), which are also included within the scope of the 
compounds of formula (IV). These di- or trisilylated derivatives are obtained by silylation of 
compound (II) with hydroxy groups at positions 16 and/or 21 with a quantity of silylating reagent 
(compound (HI)) at a compound (IE): compound (II) molar ratio equal to or greater than 2 (to obtain 
the disilylated derivative) or equal to or greater than 3 (to obtain the trisilylated derivative). 
10 Alternatively, the di- or trisilylated derivatives of the compound of formula (IV) can be obtained by 
silylation of the mono- or disilylated compound (II) at positions 16 and/or 21 with said silylating 
reagent at the suitable ratio. 

[0064] The invention also provides a process for the production of a 6cc-fluorpregnane (I) 
comprising reacting said compound of formula (II) with said compound of formula (EI) to obtain 

15 said compound of formula (IV), which subsequently reacts with an electrophilic fluorinating reagent 
of formula (V), (VI) or (VII) to obtain the compound of formula (I). The conditions for carrying out 
each one of the steps (silylation and fluorination) are those previously mentioned for each particular 
reaction. The intermediate (IV) obtained in the silylation step, if so desired, can be isolated by 
conventional methods (for example, by crystallization) or, if so desired, after the removal of water 

20 soluble contaminants, it can be used directly in the fluorination reaction. One advantage of the 
process for obtaining compound (I) by silylation of compound (II) and subsequent fluorination of 
the intermediate (IV), according to the invention, lies in the fact that the molar yield obtained in the 
transformation from compound (II) to compound (I) in some cases exceeds 75%, which is not 
achieved in the experimental conditions described in the state of the art. 

25 [0065] The following examples illustrate the present invention, albeit without limiting it. 

Reference Example 1 

[0066] 6-fluor-9p, 1 1 p-epoxy- 1 7,2 1 -dihydroxy-pregna- 1 ,4-diene-3 ,20-dione 17,21 -diacetate 
[0067] 102 mL of isopropenyl acetate and 20.47 g of 90,1 iP-epoxy-17,21-dihydroxy-pregna- 
l,4-diene-3,20-dione 21-acetate were mixed under inert atmosphere. The mixture was heated at 
30 80°C and stirred for 3 hours at that temperature. Then, 5.1 g of potassium acetate were added, and 
the excess isopropenyl acetate was removed by vacuum distillation. 
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[0068] 185 mL of absolute ethanol were added to the distillation residue and stirred until 
dissolution. Then, 15.35 g of anhydrous potassium acetate were added and the solution was inerted 
with a mild passage of nitrogen. The mixture was cooled to 0°C and 8.5 g of perchloryl fluoride 
were bubbled. Once the passage of gas was completed, the mixture was stirred at 0°C for 4 hours. 
5 [0069] Then, the reaction mixture was added to 1.5 L of water pre-cooled at 5°C, and the 
resulting suspension was filtered. The product was vacuum dried, obtaining 23.97 g of a crude 
product which was analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 
10 Eluent: Acetonitrile 45: Water 55 

Column: Novapak C-18 
[0070] A product with a 53% purity and a ratio of the following compounds were obtained: 

- Isomer 6a of the titer: 79% 

- Isomer 60 of the titer: 8% 

15 Reference Example 2 

[0071] A)9P-liP-epoxy-3,17,2l4rihydroxy-16p-methylpregna-l,3,5-triene-20^ 
triacetate 

[0072] 400g of 93,ll(3-epoxy-17a,21-dihydroxy-16|3-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 134.7 g of pyridinium p-toluenesulfonate and 4,000 mL of isopropenyl acetate were mixed 
20 at 20°C under inert atmosphere and heated under reflux. The reaction was maintained under reflux 
conditions for 6 hours. Once this was completed, it was cooled at 25°C and vacuum distilled, and the 
residue was used in the subsequent step. 

[0073] B) 6-fluoro-9p,llp-epoxy-17a,21-dihydroxy-16P-methylpregna-l,4-diene-3,20-dione 
17,21-diacetate 

25 [0074] The residue obtained in the previous step and 4,000 mL of acetonitrile were mixed under 
inert atmosphere, and the solution was cooled to at 0°C. Then, 436.9 g of N-fluoro-N-chloromethyl- 
triethylenediamine bis tetrafluoroborate (Selectfluor®) were slowly added. When the filling was 
completed, the suspension was maintained at 0°C for 1 hour. 

[0075] Subsequently, 253 mL of 20% ammonia hydroxide were added, and the solution was 
30 vacuum distilled until removing the acetonitrile. 2,000 mL of ethyl acetate and 2,000 mL of water 
were added to the resulting residue, and this was then stirred. A sufficient quantity of 7% sodium 
bicarbonate was added until the pH was adjusted to 6.5 - 7. The organic phase was decanted and 
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washed with 2,000 mL of water. The solution was vacuum distilled until obtaining an oil which was 
analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 
5 Eluent: acetonitrile 45: water 55 

Column: Nova-Pak® Qg 
[0076] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 33% 

- Isomer 6|3 of the titer, 37% 

10 Reference Example 3 

[0077] A)9p,ll3-epoxy-3-t-butyl-dimethylsilyloxy-17a,21-dihydroxy-16p-methylpregna- 
l,3,5-triene-20-one 21-acetate 

[0078] 10 g of 9p,l iP-epoxy-17a,21-dihydroxy-16P-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 6.1 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 

15 inert atmosphere at -4°C. Then, 7.49 mL of t-butyldimethylsilyl trifluoromethanesulfonate were 
slowly added. After the filling was completed, it was maintained at -4°C for 15 minutes. The 
temperature was increased to 10°C and 100 mL of water were added. The solution was stirred and 
decanted. The organic phase was vacuum distilled to obtain a residue. 
[0079] B)6-fluoro-9|^l3-epoxy47a,21-dihy^ 

20 21-acetate 

[0080] The residue obtained in the distillation was mixed with 100 mL of acetonitrile and cooled 
at 0°C under inert atmosphere. Then, 8.98 g of N-fluoro-N-chloromethyl-triethylenediamine bis 
tetrafluoroborate were slowly added. Once the filling was completed, the suspension was maintained 
for 1 hour and then precipitated on 200 mL of water and 5 mL of 20% ammonium hydroxide. It was 
25 filtered and washed. 7.2 g of a product were obtained which was analyzed by HPLC in the following 
conditions: 

Detector: UV 254 nm 
Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
30 Column: Nova-Pak® Ci 8 

[0081] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 49% 
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- Isomer 63 of the titer, 16% 

Reference Example 4 

[0082] A) 9PJiP-epoxy-3-ethoxy47,21-dto 21- 
acetate 

5 [0083] 20 g of 9PJiP-epoxy-17a,21-dihydroxy 21- 
acetate, 1.1 g of p-toluenesulfonic acid, 20 mL of triethyl orthoformate, 0.46 mL of pyridine and 100 
mL of ethanol were mixed at 20°C under inert atmosphere. The reaction was maintained at this 
temperature, and once completed, was vacuum distilled to 60 mL, was stirred at 0°C for one hour, 
was filtered and washed. 10 g of the expected product were obtained. 
10 [0084] B) 6-fluoro-9P,l iP-epoxy-17a,21-dihydroxy-16P-methylpregna-l,4-diene-3,20-dione 
21 -acetate 

[0085] lOg of 9(3,1 lp-epoxy-3-ethoxy-17,21-dihydroxy-16(3-methylpregna-l,3,5-triene-20-one 
21-acetate and 100 mL of acetonitrile were mixed under inert atmosphere and were cooled at 0°C. 
Then, 8.4 g of N-fluoro-N-chloromethyl-triethylenediamine bis tetrafluoroborate were slowly added. 
15 Once the filling was completed, the suspension was maintained for 1 hour and then precipitated on 
200 mL of water and 5 mL of 20% ammonium hydroxide. It was filtered and washed. 6.2 g of a 
product were obtained which were analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 
20 Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Ci 8 
[0086] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 72% 

- Isomer 63 of the titer, 12% 

25 Reference Example 5 

[0087] A)9P,llp-epoxy-3-t-butyl-dimethylsilyloxy-17a,21-dihydroxy-16p-methylpregn 
l,3,5-triene-20-one 21-acetate 

[0088] lOg of 9(3,1 iP-epoxy-17a,21-dihydroxy-16P-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 6.1 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 
30 inert atmosphere at -4°C. Then, 7.49 mL of t-butyldimethylsilyl trifluoromethanesulfonate were 
slowly added. Once the filling was completed, it was maintained at -A °C for 15 minutes. The 
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temperature was increased to 10°C and 100 mL of water were added. It was stirred and decanted. 
The organic phase was vacuum distilled to obtain a residue. 
[0089] B)6-fluoro-9PJiP-epoxy-17a,21-d% 
21 -acetate 

5 [0090] The residue obtained in the previous distillation was mixed with 100 mL of acetonitrile 
and was cooled at 0°C under inert atmosphere. Then, 4.69 g of N-fluoropyridinium tetrafluoroborate 
were slowly added. Once the filling was completed, the suspension was maintained for 1 hour and 
was then precipitated on 200 mL of water and 5 mL of 20% ammonium hydroxide. It was filtered 
and washed. 7g of a product were obtained which was analyzed by HPLC in the following 
10 conditions: 

Detector: UV 254 nm 
Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
Column: Nova-Pak® Ci 8 
15 [0091] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 78% 

- Isomer 60 of the titer, 5% 

Reference Example 6 
[0092] A)9P,liP-epoxy-3,17,21-trihydroxy-^^ 
20 21 -acetate 

[0093] 20g of 93,1 lb-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 28 mL of pyridine and 0.08 g of hydroquinone were mixed under inert atmosphere at 20 °C. 
The mixture was heated to 70°C and 8.4 mL of benzoyl chloride were then added. It was maintained 
for 3 hours and the temperature was again reduced to 40°C. 20 mL of methanol were added and the 

25 mixture was cooled at 20°C. 

[0094] The reaction mixture was precipitated on a solution of 400 mL of water and 28 mL of 
30% hydrochloric acid cooled at 0°C. 150 mL of methanol were added and the solution was 
maintained at 0°C for 1 hour. It was filtered and washed. 21g of solid were obtained. 
[0095] B)6-fluoro-9P,llp-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 

30 21 -acetate 

[0096] The previously obtained solid and 200 mL of acetonitrile were mixed under inert 
atmosphere and 2 mL of water were added. The suspension was cooled at 0°C, and then, 18 g of N- 
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fluoro-N-chloromethyl-triethylenediamine bis tetrafluoroborate were slowly added. When the filling 
was completed, the suspension was maintained at 0°C for 1 hour and, then a solution of 400 mL of 
water and 10 mL of 20% ammonia were added thereto. Subsequently, 0.4 g of sodium metabisulfite 
were added. It was filtered and washed. 13.2 g of a product were obtained which was analyzed by 
5 HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 

Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Ci 8 
10 [0097] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 84% 

- Isomer 6(3 of the titer, 7% 

Reference Example 7 

[0098] A)9p,llp-epoxy-34-butyl-dimethylsilyloxy-17a,21-dihydroxy-163-methylpregna- 

15 l,3,5-triene-20-one 21-acetate 

[0099] 10 g of 9(3,1 lp-epoxy-17a,21-dihydroxy-163-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 6.1 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 
inert atmosphere at -4°C. Then, 7.49 mL of t-butyldimethylsilyl trifluoromethanesulfonate were 
slowly added. Once the filling was completed, it was maintained at -4°C for 15 minutes. The 

20 temperature was increased to 10°C and 100 mL of water were added. It was stirred and decanted. 
The organic phase was vacuum distilled to obtain a residue. 

[0100] B) 6-fluoro-9(3, 1 1 (3-epoxy- 1 7a,2 1 -dihydroxy- 1 6fi-methylpregna- 1 ,4-diene-3 ,20-dione 
21-acetate 

[0101] The residue obtained in the distillation was mixed with 180 mL of methanol, 20 mL of 
25 water and 1.1 mL of pyridine under inert atmosphere. The suspension was cooled at 0°C, and then, 
9.4 g of N-fluoro-N-chloromethyl-triethylenediamine bis tetrafluoroborate were added. Once the 
filling was completed, it was maintained at 0°C for 1 hour and was filtered. The wet cake was 
suspended in 200 mL of water, and a sufficient quantity of 20% ammonium hydroxide was added to 
adjust the pH to 8. 2 g of sodium metabisulfite were added, and it was readjusted to pH 8. It was 
30 filtered and washed. 5 g of a product were obtained which was analyzed by HPLC in the following 
conditions: 

Detector: UV 254 nm 
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Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
Column: Nova-Pak® C [8 
[0102] A ratio of the following compounds is obtained: 
5 - Isomer 6a of the titer, 80% 

- Isomer 6|3 of the titer, 15% 

Examples of the Invention 

[0103] Example 1 

[0104] 9p,liP-epoxy-3-t-butyl-dimeto 
1 0 triene-20-one 2 1 -acetate 

[0105] lOOg of 9p,l iP-epoxy-17a,21-dihydroxy-16P-methylpregna-l,4-diene-3,20-dione 21- 

acetate, 61 mL of diisopropylethylamine and 1000 mL of dichloromethane were mixed at 20°C and 

cooled at -4°C. Following this, 74.9 mL of t-butyldimethylsilyl trifluoromethanesulfonate were 

slowly added. Once the filling was completed, it was maintained at -4°C for 15 minutes. 
15 [0106] The temperature was increased to 10°C and 1000 mL of water were added. It was stirred 

and decanted. The organic phase was vacuum distilled and was replaced with 200 ml of acetonitrile. 

The resulting mixture was maintained at 0°C for 1 hour and was filtered and washed to obtain 122 g 

of the expected product. 

[0107] Yield: 96% molar 
20 [0108] NMR (CDC1 3 ): 400 MHz, ppm: 0.1 (s): Si-CH 3 ; 0.7 (s): 16-CH 3 ; 0.77 (s): 18-CH 3 ; 0.84 

(s): Si-C-CH 3 ; 1.1 (s): 18-CH 3 ; 2.1 (s): CO-CH 3 ; 2.9 (s): H at position 11; 4.6, 5.05 (d, d): 2H at 

position 21; 5.2 (d): H at position 4; 5.32 (d): H at position 1; 5.4 (d): H at position 6; 5.54 (dd): H at 

position 2. 

[0109] Example 2 

25 [0110] 6-fluoro-9p,l ip-epoxy-17a,21-dihydroxy-163-methylpregna-l,4-diene-3,20-dione 21- 
acetate 

[0111] 5g of 9(3,1 iP-epoxy-3-t-butyl-dimethylsilyloxy-17a,21-dihydroxy-16P-methylpregna- 
l,3,5-triene-20-one 21-acetate, were mixed together with 0.15 ml of pyridine and 50 mL of 
dichloromethane at 20°C under inert atmosphere. Maintaining temperature between 15 and 20°C, 
30 3.14 g of N-fluorobenzenesulfonimide were slowly added to said mixture. 

[0112] Once the filling was completed, the suspension was maintained at 15-20°C for 2 hours. 
Once this period elapsed, 100 ml of dichloromethane and 100 ml of water were added to the 
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mixture, it was stirred for 30 minutes at 25-30 °C and was left to settle for 60 minutes. The solvent 
was vacuum removed from the lower organic phase until dryness, and the resulting residue 
crystallized into methanol. 3.5 g of a product were obtained which was analyzed by HPLC in the 
following conditions: 
5 Detector: UV 254 nm 

Flow rate: 1 mL/min 

Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® d 8 
[0113] A ratio of the following compounds was obtained: 
10 - Isomer 6a of the titer, 92% 

- Isomer 6(3 of the titer, 1% 
[0114] NMR (CDCI3): 400 MHz, ppm: 0.7 (s): I6-CH3; 0.77 (s): I8-CH3; 1.1 (s): I8-CH3; 2.1 
(s): CO-CH3; 2.9 (s): H at position 11; 4.6, 5.05 (d, d): 2H at position 21; 5.4 (dddd): H at position 
60; 6.2 (dd): H at position 2; 6.3 (t): H at position 4; 6.6 (dd): H at position 1. 
15 [0115] Example 3 

[0116] 9P,liP-epoxy-3-t-butyl-dimethylsilyloxy-17a,21-dihydroxy-16a-methylpregna-l,3,5- 
triene-20-one 21 -acetate 

[0117] 2 g of 90,1 lp-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 1.2 mL of diisopropylethylamine and 20 mL of dichloromethane were mixed at 20°C and 
20 cooled at -4°C. Then, 1.5 mL of t-butyldimethylsilyl trifluoromethanesulfonate were slowly added. 
Once the filling was completed, it was maintained at -4°C for 15 minutes. The temperature was 
increased to 10°C and 20 mL of water were added. It was stirred and decanted. The organic phase 
was vacuum distilled until obtaining an oil. 

[0118] B) 6-fluoro-9P,liP-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 
25 21-acetate 

[0119] The oil obtained in the distillation, together with 0.4 ml of pyridine and 20 mL of 
dichloromethane were mixed at 20°C under inert atmosphere. Maintaining the temperature between 
15°C and 20°C, 1.6 g of N-fluorobenzenesulfonimide were slowly added to said mixture. Once the 
filling was completed, the suspension was maintained for 2 hours at 15-20°C. Once the reaction was 
30 finished, 50 mL of dichloromethane and 70 mL of water were added. The mixture was stirred for 15 
minutes and the phases were left to be decanted for 30 minutes. The lower organic phase was 
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separated, and the solvent was vacuum distilled until dryness. 1.5 g of a product were obtained 
which was analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 
5 Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Qg 
[0120] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 92% 

- Isomer 6p of the titer, 4% 
10 [0121] Example 4 

[0122] A)3-t-butyl-dimethylsilyloxy-17a,21-dihydroxy-16a-methylpregna-l,3,5,9(ll)- 
tetraene-20-one 21 -acetate 

[0123] 10 g of 17a,21-dihydroxy-16a-methylpregna-l,4,9(l l)-triene-3,20-dione 21-acetate, 6.1 
mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under inert 
15 atmosphere at -4°C. Then, 7.5 mL of t-butyldimethylsilyl trifluoromethanesulfonate were slowly 
added. Once the filling was completed, it was maintained at -4°C for 15 minutes. The temperature 
was increased to 10°C and 100 mL of water were added. It was stirred and decanted. The organic 
phase was vacuum distilled. 

[0124] B) 6-fluoro-17a,21-dihydroxy-16a-methylpregna-l,4,9(l l)-triene-3,20-dione 21-acetate 
20 [0125] The residue obtained in the distillation of the previous step, together with 0.98 mL of 
pyridine and 10 mL of 1,2 dichloroethane were mixed at 20°C under inert atmosphere. The mixture 
was cooled at -2°C, and then, 8.3 g of N-fluorobenzenesulfonimide were slowly added. Once the 
filling was completed, the suspension was maintained at 0°C for 2 hours. 

[0126] The suspension was vacuum distilled and was replaced with 30 mL of isopropanol, it was 
25 stirred for 1 hour at 0°C and filtered and washed. 6.2 g of a product were obtained which were 
analyzed by HPLC in the following conditions: 
Detector: UV 254 nm 
Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
30 Column: Nova-Pak® Qg 

[0127] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 76% 
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- Isomer 60 of the titer, 1% 
[0128] Example 5 

[0129] A) 90, 1 1 0-epoxy-3-triisopropylsilyloxy- 1 7oc,2 1 -dihydroxy- 1 6cc-methylpregna- 1,3,5- 
triene-20-one 21 -acetate 

5 [0130] lOg of 90,1 ip-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
acetate, 6.1 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 
inert atmosphere at -4°C. Then, 7.5 ml of triisopropylsilyl trifluoromethanesulfonate were slowly 
added. Once the filling was completed, it was maintained at -4°C for 15 minutes. The temperature 
was increased to 10°C and 100 mL of water were added. It was stirred and decanted. The organic 
10 phase was vacuum distilled until obtaining an oil. 
[0131] B)6-fluoro-9p,liP-epoxy-17a,21-dihy 
21 -acetate 

[0132] The residue obtained in the distillation, together with 9.8 mL of pyridine and 100 mL of 
dichloromethane were mixed at 20°C under inert atmosphere. The mixture was stirred at 15-20°C 
15 and, then, 8 g of N- fluorobenzenesulfonimide were slowly added. Once the reaction was finished, 
150 mL of dichloromethane and 50 mL of water were added. The mixture was stirred for 15 minutes 
and the phases were left to decant for 30 minutes. The lower organic phase was separated and the 
solvents were vacuum distilled until dryness. The resulting residue was recrystallized in methanol. 
8.3 g of a product were obtained which was analyzed by HPLC in the following conditions: 
20 Detector: UV 254 nm 

Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
Column: Nova-Pak® C\% 
[0133] A ratio of the following compounds was obtained: 
25 - Isomer 6a of the titer, 96% 

- Isomer 6(3 of the titer, 1% 
[0134] Example 6 

[0135] A) 9B,1 lB-epoxy-3-t-butyldimethylsilyloxy-17a,21-dihydroxy-16a-methylpregna- 
l,3,5-triene-20-one 21-pivalate 
30 [0136] lOg of 90,1 ip-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
pivalate, 5.5 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C 
under inert atmosphere and were cooled at -4°C. Then, 6.8 mL of t-butyldimethylsilyl 
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trifluoromethanesulfonate were slowly added. Once the filling was completed, it was maintained at 
-A°C for 15 minutes. The temperature was increased to 10°C and 100 mL of water were added. It 
was stirred and decanted. The organic phase was vacuum distilled and used in the subsequent step. 
[0137] B) 6-fluoro-9(3, 1 1 (3-epoxy- 17<x,2 1 -dihydroxy- 1 6a-methylpregna- 1 ,4-diene-3 ,20-dione 
5 21-pivalate 

[0138] The residue obtained in the distillation, together with 8.8 mL of pyridine and 100 mL of 
dichloromethane were mixed at 20°C under inert atmosphere. The mixture was cooled to 2°C, and 
then, 7.3 g of N-fluorobenzenesulfonimide were slowly added. Once the filling was completed, the 
suspension was maintained for 2 hours at 15-20°C. The solution was vacuum distilled, obtaining a 
10 reaction crude which was analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 

Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Ci 8 
15 [0139] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 97% 

- Isomer 6(3 of the titer, 2% 
[0140] Example 7 

[0141] A) 9P,liP-epoxy-34-butyldimethylsilyloxy-17a,21-dihydroxy-16a-methylpregna-l,3,5- 

20 triene-20-one 21 -propionate 

[0142] lOg of 9p,l iP-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
pivalate, 5.9 ml of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 
inert atmosphere and were cooled to -4°C. Then, 7.3 mL of t-butyldimethylsilyl 
trifluoromethanesulfonate were slowly added. Once the filling was completed, it was maintained at 

25 -4°C for 15 minutes. The temperature was increased to 10°C and 100 mL of water were added. It 
was stirred and decanted. The organic phase was vacuum distilled and used in the subsequent step. 
[0143] B) 6-fluoro-9p,liP-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 
21 -propionate 

[0144] The residue obtained in the distillation, together with 9.4 mL of pyridine and 100 mL of 
30 1,2 dichloroethane were mixed at 20°C under inert atmosphere. The mixture was cooled to -2°C, 
and then, 7.7 g of N-fluorobenzenesulfonimide were slowly added. Once the filling was completed, 
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the suspension was maintained for 2 hours at 0°C. 5.9 g of a product were obtained which was 
analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 
5 Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Qg 
[0145] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 95% 

- Isomer 6(3 of the titer, 2% 
10 [0146] Example 8 

[0147] A) 9p, 1 1 P-epoxy-3,2 1 -di(t-butyldimethylsilyloxy)- 17a-hydroxy- 1 6a-methylpregna- 
l,3,5-triene-20-one 

[0148] 10 g of 9,liP-epoxy-16a-methyl-Al,4-pregnadiene-17a,21-ol-3,20-one, 13.5 ml of 
diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under inert atmosphere 
15 and cooled to -4°C. Then, 16.6 mL of t-butyldimethylsilyl trifluoromethanesulfonate were slowly 
added. Once the filling was completed, it was maintained at -4°C for 15 minutes. The temperature 
was increased to 10°C and 100 mL of water were added. It was stirred and decanted. The organic 
phase was vacuum distilled and used in the subsequent step. 

[0149] B) 6-fluoro-9P, 1 1 P-epoxy- 1 7a,2 1 -t-butyldimethylsilyloxy- 1 6a-methylpregna- 1 ,4-diene- 
20 3,20-dione 

[0150] The residue obtained in the distillation, together with 1.9 mL of pyridine and 100 mL of 
dichloromethane were mixed at 20°C under inert atmosphere. The mixture was cooled to -2°C, and 
then, 8.9 g of N-fluorobenzenesulfonimide were slowly added. When the filling was completed, the 
suspension was maintained for 2 hours at 0°C. It was vacuum distilled until obtaining a residue 
25 analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Flow rate: 1 mL/min 

Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Ci 8 
30 [0151] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 95% 

- Isomer 6p of the titer, 2% 
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[0152] Example 9 

[0153] A)9PJiP-epoxy-3-t-butyM^ 

triene-20-one 21 -acetate 

[0154] 10 g of 9(3,1 1 p-epoxy- 1 7cc,2 1 -dihydroxy- 1 6cc-methylpregna- 1 ,4-diene-3 ,20-dione 21- 
5 acetate, 6.1 mL of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C and 
cooled to -4°C. Then, 7.49 mL of t-butyldimethylsilyl trifluoromethanesulfonate were slowly added. 
Once the filling was completed, it was maintained at -4°C for 15 minutes. The temperature was 
increased to 10°C and 100 mL of water were added. It was stirred and decanted. The organic phase 
was vacuum distilled until obtaining an oil. 
10 [0155] B) 6-fluoro-9P,l 1 P-epoxy- 17a,21 -dihydroxy- 16a-methylpregna-l,4-diene-3 ,20-dione 
21 -acetate 

[0156] The oil obtained in the distillation, together with 1.3 g of imidazole and 100 mL of 
dichloromethane were mixed at 20°C under inert atmosphere. Maintaining the temperature between 
15 and 20°C, 8 g of N-fluorobenzenesulfonimide were slowly added to the mixture. Once the filling 

15 was completed, the suspension was maintained for 2 hours at 15-20°C. Once the reaction was 

completed, 150 mL of dichloromethane and 50 mL of water were added. The mixture was stirred for 
15 minutes and the phases were left to decant for 30 minutes. The lower organic phase was 
separated by vacuum distillation of the solvents to dryness. The resultant residue was recrystallized 
into methanol. 8.2 g of a product were obtained which was analyzed by HPLC in the following 

20 conditions: 

Detector: UV 254 nm 
Flow rate: 1 mL/min 
Eluent: acetonitrile 40: water 60 
Column: Nova-Pak® Ci 8 
25 [0157] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 90% 

- Isomer 6P of the titer, 2,5% 
[0158] Example 10 

[0159] A)9P,liP-epoxy-3-t-butyldimethylsilyloxy-17a,21-dihydroxy-16a-methylpregna-l,3,5- 
30 triene-20-one 21-mesylate 

[0160] 10 g of 9P,1 lp-epoxy-17a,21-dihydroxy-16a-methylpregna-l,4-diene-3,20-dione 21- 
mesylate, 5 ml of diisopropylethylamine and 100 mL of dichloromethane were mixed at 20°C under 
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inert atmosphere and cooled to -4°C; Then, 6 mL of t-butyldimethylsilyl trifluoromethanesulfonate 
were slowly added. Once the filling was completed, it was maintained at -4°C for 15 minutes. The 
temperature was increased to 10°C and 100 mL of water were added. It was stirred and decanted. 
The organic phase was vacuum distilled and was used in the subsequent step. 
[0161] B)6-fluoro-9p,llp-epoxy-17a,21-dih^ 
21 -mesylate 

[0162] The residue obtained in the distillation, together with 0.8 mL of pyridine and 100 mL of 
1,2 dichloroethane were mixed at 20 °C under inert atmosphere. The mixture was cooled at -2°C, 
and then, 6.6 g of N-fluorobenzenesulfonimide were slowly added. Once the filling was completed, 
the suspension was maintained for 2 hours at 0°C. It was vacuum distilled until obtaining a residue 
analyzed by HPLC in the following conditions: 

Detector: UV 254 nm 

Row rate: 1 mL/min 

Eluent: acetonitrile 40: water 60 

Column: Nova-Pak® Ci 8 
[0163] A ratio of the following compounds was obtained: 

- Isomer 6a of the titer, 78% 

- Isomer 6(3 of the titer, 6% 

[0164] It will be appreciated by those skilled in the art that changes could be made to the 
embodiments described above without departing from the broad inventive concept thereof. It is 
understood, therefore, that this invention is not limited to the particular embodiments disclosed, but 
it is intended to cover modifications within the spirit and scope of the present invention as defined 
by the appended claims. 



25 



